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appendage. The baby was supported for 8 days and was suc-
cessfully weaned off ECLS, extubated, and transferred to
a regional hospital for convalescence.
From 2002–2005, 32 Norwood stage I procedures with
RV–PA shunts were performed at our institution. Early
postoperative and 2-year mortality were 6% (2/32) and
19% (6/32), respectively. Two patients required cardiopul-
monary resuscitation postoperatively, and 1 (3%) required
ECLS.
DISCUSSION
This perfusion strategy for the modified Norwood stage I
procedure allows the surgeon to perform the aortic arch re-
pair by using low-flow cerebral perfusion with a brief period
of circulatory arrest. It minimizes trauma to the innominate
artery and prevents inadvertent decannulation by keeping
the cannula out of the surgical field.
Leaving a short remnant of PTFE graft beyond the clips at
the end of the procedure offers an easy cannulation site for
rescue ECLS. It provides safe and rapid access for arterial
perfusion and minimizes bleeding associated with cannula-
tion of the reconstructed aorta.
Successful resuscitation of a neonate from cardiac arrest
after the Norwood stage I procedure with ECLS requires
rapid cannulation that can be achieved by using the de-
scribed technique.
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FIGURE 1. A 3.0 mm PTFE graft is used for selective aortic perfusion
during the aortic arch reconstruction while performing a Norwood stage
I procedure with RV–PA shunt. The shunt is clipped at the base of the
innominate artery after the procedure and can be used for rapid deployment
of ECLS in the early postoperative period.
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ployed for fistula closure, including aggressive surgery,
esophageal T-tube drainage, esophageal stent, and conserva-
tive management. Yet there is still much controversy on the
best form of treatment.1-3 Esophageal clips are increasingly
being used for the treatment of benign esophageal diseases
such as perforations. These are easy to insert and remove,
and good outcomes have been reported.4 To the best of
our knowledge, there are no previous reports concerning
the use of endoscopic clips in the closing of esophageal anas-
tomotic fistulae. We describe a case of early postoperativegery c March 2009
Brief Communicationsesophageal anastomotic leak treated using esophageal he-
moclips.
CLINICAL SUMMARY
A 46-year-old man was transferred to our department due
to dysphagia. Examination results confirmed the presence of
a malignant tumor extending from the lower part of the
esophagus to the cardia and fundus of the stomach. Endos-
copy was performed, and biopsy results identified the tumor
as adenocarcinoma. The Lewis technique (transthoracic
esophagectomy), total gastric resection, and esophagojeju-
nostomy were performed.
In the early postoperative period, there was drainage con-
taining gastrointestinal secretions from the patient’s chest
drain. First, methylene blue was undertaken (12 hours post-
operatively). Methylene blue was observed to exit the chest
tube in a low flow. Endoscopy was performed and revealed
a leak on the anterior face of the anastomosis, measuring ap-
proximately 13 9 mm. Closure of the leak was successfully
achieved using 4 hemostatic clips (Model HX-600-090L,
Olympus Opical Co Ltd, Tokyo, Japan) (Figure 1). Drainage
from the chest drain subsequently ceased. On the following
day, methylene blue swallow showed complete sealing of
the anastomotic leak. No complications were observed after
the procedure. On day 7, methylene blue was performed
again and there was no anastomotic leak. The patient was
discharged 15 days postsurgery and was well 45 days post-
operatively.
FIGURE 1. Endoscopic picture shows closure of anastomotic leak with
hemoclips.The Journal of Thoracic and CDISCUSSION
Despite advances in the various treatment modalities, sur-
gery continues to be the mainstay of treatment of patients
with resectable esophageal cancer. Esophagectomy remains
a challenging operation that can be associated with consider-
able postoperative morbidity and mortalty.1 Anastomotic
leak is the most important complication after transthoracic
esophagectomy. The majority of patients with intrathoracic
leaks following esophagectomy or delayed diagnosis of
esophageal perforation actually have advanced and severe
medical conditions.2
There is no consensus on the most effective treatment of
esophageal anastomotic leaks. Aggressive surgical treat-
ment has been recommended by some authors, whereas
others advocate a more conservative approach using peria-
nostomotic drainage, total parenteral nutrition, nasogastric
decompression, and broad-spectrum antibiotics. Mortality
and morbidity are rising rapidly despite newer and better an-
tibiotics and drainage.1 If the anastomotic leaks arising after
esophagectomy are minor, a more conservative approach is
recommended, and surgery is recommended if the leaks are
major.2 The use of stent in esophagus anastomotic leaks has
recently acquired greater acceptance.1
Experimentation with endoscopic closure devices has in-
creased therapeutic options in selected patients. A number of
case reports and small case series describe the use of endo-
scopic clips for closing acute and chronic esophageal perfora-
tions.5 No report of the closure of esophageal anastomotic
fistulae using endoscopic clips was encountered in the litera-
ture. Due to esophageal carcinama, resection and esophojeju-
nal anastomosis were performed in our case. We determined an
anastomotic leak 12 hours postoperatively, and this was closed
endoscopically using hemoclips. The use of this technique
meant that our patient was spared aggressive surgery, hospital-
ization time was reduced, and septic complications with the
accompanying need for further surgery were prevented.
In conclusion, we believe that the use of endoscopic clips
in the closure of esophageal anastomotic fistulae is techni-
cally very easy, safe, and useful.
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